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Usability Evaluation of Personal Digital Cellular Phone
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It is not only desirable that the personal digital cellular (PDC) phone be small and lightweight, but also that the phone's functions

be easy to learn to use and that the phone be simple to operate.

The usability of the PDC phone was fully evaluated, and its user interface was improved.
sequences, screen design, key layout, and other features were improved.
Usability evaluation using a state transition diagram was effective in improving the efficiency of the usability evaluation

evaluation.
itself, as it enabled usability problems to be easily identified.

Consequently, the operation
Three evaluation techniques were used in this usability
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Examples of dialog specification for PDC phone

MHOTF Y

HZ L Ea1—Vol53 No. 12 (1998)



AR IR s DS e i s B o bR TE
@ LR I & A S u;cmw LT A4 T inA
HY, TOENZIAINLVERKREZLTLE ).
RSP B2 e fEl, WikRBsinE 29 Thyii
EMNRAEL -HLTwhW, iz, A—VDEZEED
BT, BETMAMEshTBD, 2= —-llE
O ELTFLL L Tuwhiwv, Zhsofpbilig,
2= W= AG oM AL, WYLk
EWEHZ LT a,
(2) i e Bk 2 e A i CRLERATRE v
W I A5/ S o 720 T o & 72 DN ZORINTE DY)
Db 5 &, BHEOIGRMNIZR L&D & 9 2k
B THLhDBERINTwhEnwZ Ry, 12—
— DD E T, £, BRI TREL T
BLREILEDZ W,
(30 AN F — L en o 22 M G PE Ao i
DF LYY VPATETRE, oD RREF—& LA
fiohnezyo—2oDOF—LLivwVF 77
yF—(LLF, MF¥—20%il) 2RI LTwa ME
FTAHEMFX—o i ZofEg s LTELT 540N
HONIE ORISR M T, AT S —H
— DM E SRR LS B L v,
3.3 ARBITZRCE DT
AP 2ANT Y a vl X AGHET, F—# AL v
AL e o arzth, F—oWB Rl E G T 5 H
T, 97TAENEE 7N 2 i U AR L2 CHFili 2 17 -
o

F9, MF¥—0 LTALGF—OffEL 21 S oMLz
ET DEREIT 720 MFF—ARAMNZARE S TwD
97 EEF I & ME F =2 AR RPuiili@ L7 o by 47
DO2HR L, RO s =R LT v — il
T iiaize TOHE, EIWRT I, ALHELLD
TR LZATY, ThH, EAMONUIS - &b
ELR3 K, MWT, ARG, A, 4510
O, AFREEOYE A0, KHROIT, ThE

¥ ¥ a

21 211
civi

11

FRIF GF R

E3. MFF—BEOLPIEDIERL Al b oD T Tio728)
b, BAHMED ETHEBMILL T Eabho .
Settings on multifunction keys for ease of operation

T UANERBEREOI-YFEY 7« 5l

R LR uvw a2 Edvbhd - 72 (Kruskal-Wallis O #iE T
1%THE) . Thbh, Affpdet 23 ANICREL
MF ¥ =L, A4 Ho#EEL D L F ool
ANEHTHDL I Ehbh T

F7z, WLE=F =2 LT, MFX—0EHRNT,
Y O A E LT 2 & — o b3l e o0l 7 1f
WIZX MLz n, Lo 0T Ciliaibke
L7z eh, MEF—2a LT, £ FAmzE & LA
FaofiETofMMETEE T0NEPLEE N0l §
bl MEF—&8E LIS 5 F —I13MF F—
WAL, ATl LoSiciRiE§ s Thor I &
biroize ThEHOEFHMANT, O - i
- e 72 EOREBYFFEY & H AL Twb.

2512, AMTROUMEHF — DM 22 3
HYERG L, MFF—%23 L s 24fid—0 4 X
R4 7Y O E SRR E LT —F7 = 7T D%
IR L7,

i F4 U5 iEEEERO1I——( V5T
— ABAFIER

L= T FHOF YA S, 9T SENEE T O 4N
DO E TN Z2EET DB SR 72 (B4).
O ERAIZERL = — Ao RIS 5, |
SRS ERY, TH B X FH AL LM Rk E R TT
IH TR AR O L —f Y ¥ 7 = AFMIEL, Y
o7 1 ¥ 7 LAERFHEEERR 0 98 AR FEE F AP L 7=,
9, 2—HF—A V5 72— ARMET LKL LN
— Ky 2 7OUEHTIR, ZRlifioy 4 XL HEEZ 97F
BEEFN L DAL TLFORMBIEE ED, XA E A
— Nk ZEOREE T A0 a—Fh vy M F—
ik L, TLT, F—OW 4 XA 77 ML, AR

LRI E B ML 2bDE Lize V7 72T

*MMr&ﬁ/wu iDL, FELDOELITICERS,

(1 — BP0 B 5 2R & P 13 & A EOERMEE MEF
F—DETEITTEL LWL, (¥ — T2t
B, L FMEF—THHZ®RIRL, 4F—THix, 7203,
KF—=TTMEIL]| &) RN RIREETXTD
Bk e -BLTHEIN L. £/, milioLL 77 %
AL LZORINEES - B R G A Fe R = =12

S>TPMZH T 2 WML D A —NORZLERE
DEEHETI, WhRALOANZHNAETITTE 2
£ Rk i & L7z,

(2) Gt L 2 Rk & SR FRAE N L R
DR ET, 27 FRRERF T2 RV LTAD
?é@?@&(,&”*ﬁ%tuﬂﬁ MED 5 FA &
L7e F72, BHHhnFuile oWty 4 2

63



M & B R &R

HE < - B % WEBRE =173 1 PUp-
LA 7Y - OR—
EBERRO— R &
M RRNEOEREL ]
|| wasc—menmn ==
i
- ®xsnan _ SUEEORE - 88 T
3| BFEO-RE | omfemEOf— ~
H  uEomEn
L panic<n e
¥ — e
— ARUSTRE " CcR~EuEE
| meEnt |
HOSEL ¥
—| EERRERHEESA £
G2l
BETZEZD BAERENS | | #
FHROO DT BREEN || TamAEes1 A Y,
P OERERT o
ic<uy [ - —HRCRRTHL - —> _ _
e » BEDRIOBIME ¥ 1 BAECENRT o
77
L paovIn
e 5 »- 7 !
| BRNICHHSZ WHZ P IO Y povESNER
|| #tronRcxnon ooy o 2 P YA R
fLORRA—BUEN shima 220-1 A
3]
T
F-lcng B WFVIYaE-, e +f
MEE OB @RI | #-ornssst X
>
F—DHSEN F—OWEBHRILE FUFF YL ABTHICETIL
F—EPLICSNY ERBIHED 1 oEF-LrPOR F—R— RigEt
Bl . NFSA—LD
c< BARE-nR SR EHR
RTEhERS _ BEY 1 L& RIRE
PHRHBIC< P AREOH RN XY A TEREIL

B4, T4 I )VEREEROLI-TEU T « FHEERE A — V¥ T 1 —AES

LA D 3% % R L 7
Usability evaluation results and user interface improvement measures

w

64

YEESEBENLTMMTI Y2 Oz {zETa
LXIZUFE L. EHID, KRICTHERREESR Y 4 &
T b OATIE L EOWAEOF A & ik iz
THR L, WOIFREB VIR DL 2 L TH
MEZFNTED L ST L7

A — LR 2R 0 22 I 2t f5 Bk o 5
il A L Wi & LT MU 2 Atk e L,
ME F =04 % =R F ¥ =2 & - THiEO N 2 80T

iz CuloR S L ENAIFILT 27200

5592070 —H, AEVFATAMELEFLALD
BROGEE L, AR —12LoTHIRD A 579 7 A
EBRINLT, LFFRF—2EoTHA v F o2 2B T
LEAROGT — & 2 BINT H4HA L Lz — i
AR L E N nl{E, Bie2A7e—-1 3
LM, FLEMERF—afiEh— Lol )l
AT 277 b4 B4 PHROA7 a—L i x
L7

HZ L E2—Vol.53 No. 12 (1998)




ZDED, I—F—o— LA T S A2 o I
WALL, 2 —F =i AR % F R L 7= $ ik o U 2o 3 bR
fEoaN, Ao ik ow e Y, -
—o— AR ==L v 7T = ADUHE R,
e T ST TR OB S 2D AATZHARE Lz,

B senz=

ta—xr7sudv—lB3a2—HEY) 7 1 D
L LTF 4 Py VRO - ) 7 4 il &
Z2—F—Af ¥ 5 72— AOYBITHT BN A & BTz
REBRBRZE W2 =Y 7 4 GF-liix, 1 2 ART Y
3 VIETRHALAMEOFN L IENOSEEFESIZL, %
KT OB WM o7z, 7z, A TAIHD
CHEM A PRI Uiz 2z & 0, b RG T oo {14 <2l i 74
£ HEDY T by TR E U B Lo —
Frr 2 7Rt 2 — ) 7 1 b 2w Bl Sl
HERDLIENTEL, JIEKE, ta—~vrFr /0¥y
— M LR E T, 2= —=—AZHGHL
W H LM ERMETELLIHNL TV

T VRIEBEEREROL-YE ) 7 1 7@

Xk

1

&)

Wi, ca—<r 720 -0y or 2 Tomil $E
LEa—, 53, 7, 1998, p.d3-d6.

Nielsen. J.et al. Usability Inspection Methods. John Wiley & Sons. New York,
NY, 1994, p.1-12.

Harel. D. “Statecharts: a visual formalism for complex systems”. Science of

~

Computer Programming 8, 1987, p.231-274.

Harel, D. etal. “On statecharts with overlapping”. ACM Trans. on Software
Engineering and Methodology, Vol.1, No.4, 1992, p.399-421.

AR, REEBEE AV —HFE) T o fFl. Bl 4Pl -7
oA T a—A Ty RET LGHLE, 1998,p.7-12.

Backhouse, K. M., et al. i EEGR, (h&fslh o —7 b7 A, @ilar,
1989, p.154-169.

A EE  IKEMOTO Hiroyuki
FHArry—a—F A0y 72— AN,
EHMGDI—HF— 1 ¥ 7 o —ARLEIC

mg, BTWRORS S, DARMHYEA4H

Design Center

2 B TOMIOKA Kei

FHA by - a—HAL s 72— AHY

KBGO —F—f ¥ 72— AMBIZHEHE. HERA
BIL4s, AREHMABYRAE
Design Center

65





